Introduction
During the Euro Area crisis huge changes in international capital flows occurred associated with a high level of economic uncertainty. While it is evident that both factors are able to trigger or amplify economic shocks posing a threat for economic activity it is a natural question whether they are related.
Uncertainty is one striking feature of the recent crisis in the Euro Area but it has several dimensions. First, in the aftermath of the financial crisis and the Great Recession a high degree of uncertainty about future economic prospects emerged. In addition, a lot of uncertainty with respect to the monetary union itself came up. Not only was there a high degree of uncertainty about the state and the sustainability of public finances. Moreover, institutional uncertainty with regard to the future of the monetary union and the credibility of economic policy emerged, in part created by policy actors themselves.
Such a high degree of uncertainty should have negative effects on private consumption and investment (Bloom 2009 , Bachmann and Sims 2012 and Bredin and Fountas 2009 ; in particular it reduces the benefit of investments for risk-averse investors, and hence has probably negative effects on capital flows. Indeed, several papers find especially global risk to be an important factor related to large changes in capital flows (e.g. Forbes and Warnock (2012) and Fratzscher (2011) ).
Although it is no peculiarity that Euro Area countries experienced large contractions in capital inflows and outflows they differ decisively from other advanced economies. First, due to a common monetary policy member countries cannot use monetary policy instruments or the exchange rate to adjust to external shocks. Hence, especially countries affected by the crisis faced destabilizing effects from contractions in international net capital flows constituting a threat for the existence of the monetary union (Merler and Pisani-Ferry 2012, Lane 2013) . Second, the situation of the member countries of the Euro Area was quite challenging during recent years as they have been facing at least three crises that are interrelated, a banking crisis, a sovereign debt crisis and a growth crisis (e.g. Schmidt and Weigert 2012, Shambaugh 2012) . And third, these countries have been affected differently, in both a timely manner as well as in the extent to which they were affected. Therefore, we propose to utilize several measures of country-specific and global economic uncertainty, such as economic sentiment indicators, global and countryspecific volatility measures or indicators of political uncertainty as candidate predictors of large changes of capital flows. Although there is a large literature on both uncertainty and its effects on the real economy as well as on international capital flows and their determinants 1 , this paper is the first, to our knowledge, that analyses the link between international capital flows and uncertainty more deeply.
As a necessary first step we need to identify periods of extreme capital flows. For this we follow Forbes and Warnock (2012) using gross capital flows and apply the standard approach developed by Calvo et al. (2004) . This allows us to distinguish four distinct extreme periods of capital flows: surge (sharp increase of capital inflows), stop (sharp decrease in capital inflows), retrenchment (sharp decrease of capital outflows) and flight (sharp increase of capital outflows).
Until recently the Calvo-method was primarily applied to net capital flows as the focus of the literature was on emerging economies, in which net capital flows, the difference between capital inflows and outflows, have typically been more volatile than in developed countries (Broner and Rigobon 2005) , and hence have been a higher risk factor for the real economy. However, in the recent financial crisis advanced economies have been affected much more, in particular due to their higher engagement in the rising international financial market integration during the last two decades (Forster et al. 2011, Milesi-Feretti and Tille 2011) . As in those countries volatility of gross capital flows is much higher than that of net capital flows the focus of the literature has shifted to the analysis of gross capital flows. Furthermore, gross capital flows allow us to test whether there are differences between foreign and domestic investors. This is of particular interest for economic policy both in the member countries of the Euro Area and in the Euro Area itself.
We use quarterly balance of payments data provided by the IMF for the core Euro Area countries 2 for the years 1991 to 2012. Besides total flows we analyse portfolio investment flows and foreign direct investment flows separately. For our sample we find in particular stop and retrenchment episodes during the recent crisis, although the timing of those episodes differs between countries.
By linking the identified episodes of extreme capital flows in a binary model with measures of uncertainty, we find that for the Euro Area countries country-specific risk factors are powerful predictors of extreme capital flows. In particular, uncertainty about the future evolution of economic activity and uncertainty about the economic policy in the respective country seems to be important. Moreover these uncertainty measures are especially relevant in stop and retrenchment periods, and hence in periods when investors withdraw money from abroad. As these episodes were particularly observed during the recent crisis, the high uncertainty during recent years was obviously an important factor for the reduced engagement of investors in foreign investments, and hence for an increased home bias.
The outline of the paper is as follows: In section two we explain our approach to identifying extreme periods of capital flows as well as our data used, and present the results of the identification procedure. In the next section we introduce several country-specific uncertainty measures. This is followed in section four by a presentation of our empirical approach and our estimation results from linking the economic variables to the capital flow episodes identified, while section five draws some conclusions.
Capital Flows in the EMU: identification and data
In order to construct indicators of extreme periods of capital flows we use total capital flows 3 , portfolio investment flows and foreign direct investment flows in gross terms. Our data is from the balance of payments statistics of the IMF. 4 We use quarterly data from 1991 to 2012 for the core countries of the Euro Area 5 .
Until recently, many papers have analysed the behaviour and the determinants of net capital flows, i.e. the difference between capital inflows and outflows (Merler and Pisani-Ferry 2012 , Efremidze et al. 2011 , Calvo et al. 2004 , Agosin and Huaita 2011 . Although this variable is of high interest from the macroeconomic perspective, there are several arguments for using gross capital flows 6 , i.e. capital inflows and capital outflows separately, in this study.
First, in contrast to net capital flows gross capital flows allow to differentiate between domestic and foreign investors and hence provide more information concerning their behaviour (Calderon and Kubota 2013) . Foreign investors might react differently to an increased uncertainty in the country of investment due to information asymmetry. In addition, the structure of capital flows could be different. In the case of the EMU foreign investors have been more active in portfolio investment in the Euro Area, while investors inside the EMU have been more involved in direct investments abroad (Forster et al. 2011) .
Another argument for the use of gross capital flows is that they are more volatile than net capital flows, especially for high-income countries, and that capital outflows and inflows move together (Broner et al. 2013 ) reducing the volatility of net capital flows. This pattern is illustrated in Figure 1 that shows gross and net capital flows of a sample of four countries of the Euro Area. Moreover, employing net capital flows might even lead to wrong results in the identification of extreme episodes. Forbes and Warnock (2012) show that during the recent crisis net flows often identify a surge, a sharp increase in capital inflows, while the use of gross capital outflows identifies a period of retrenchment, a sharp decrease in capital outflows. This could be the case, when the decrease in capital outflows 7 is much larger than the increase in capital inflows.
In the literature most studies analyse total capital flows. 8 However, for the analysis of the Euro Area it is reasonable to also employ the different kinds of capital flows separately as those flows displayed different patterns during the crisis. Especially portfolio investment flows were affected; not only was there a reduction but also a shift in the composition to safer and more liquid assets. Other investments 9 were also affected reflecting deleveraging processes as well as interventions by monetary authorities such as extending foreign currency swap lines. In contrast, foreign direct investments were more resilient to the crisis (Forster et al. 2011 ).
In addition, some of the crises countries of the Euro Area received support by the IMF/EU programme and benefit from an increase in the TARGET2 balances (Sinn and Wollmershäuser 2012) as well as from the ECB's Securities Market Programme during recent years. These policy interventions might lead to biased results when considering only total flows in the analysis as they are classified under the category "other investments".
In order to identify extreme periods of capital flows we follow Forbes and Warnock (2012) in applying the standard approach of Calvo et al. (2004) to gross capital flows. In this approach extreme capital flow episodes are identified when two conditions are fulfilled: first, the annual change of the moving average of gross capital flows is two standard deviations above or below the historical mean in at least one quarter. The historical mean is calculated as a moving average over the previous five years. And second, the period starts when the annual change differs more than one standard deviation from the historical mean for this quarter and ends when the deviation is less than one standard deviation. Hence, any such episode comprises at least two quarters. By applying this approach to gross capital flows four kinds of extreme capital flow episodes are identified: surge (a sharp increase of capital inflows), stop (a sharp decrease in capital inflows), retrenchment (a sharp decrease of capital outflows) and flight (a sharp increase of capital outflows).
Applying this approach to our sample period leads to a considerable problem. In the Great Recession we observe a large increase in the historical mean and the standard deviation of capital flows. This precludes the identification of extreme periods after 2009, due to the calculation of the historical mean as a five year moving average in the approach of Calvo et al. (2004) . Therefore, we hold the values of the historical mean and the standard deviation in this paper fixed from the first quarter of 2008 onward.
Figure 2 presents exemplary our results for total flows for Germany, Austria, Greece and Ireland 10 . The periods identified for portfolio and foreign direct investment flows are displayed in Table 1 and 2 of the Appendix. Although differences in the periods identified can be observed between the kinds of capital flows analysed, the rough picture is more or less the same during the crisis. Thus, no substantial bias due to financial support to the crises countries should influence our results.
The first result that can be drawn from the figure is that most of the time foreign and domestic investors behave in the same way: either they both extend investments abroad, indicated by large increases in capital inflows and outflows (surges and flights) or they both withdraw money from abroad (stops and retrenchments). This finding is in line with that of Broner et al. (2013) . In addition, investors tend to withdraw money from abroad in times of crisis, such as during the recent financial crisis or for example in Germany during the recession following the 9 dotcom bubble at the beginning of the 21 st century. Similarly, investors typically increase their investment abroad in times of expansions as in the years before the financial crisis.
Secondly, between the Euro Area countries one decisive difference can be observed. While all countries, except Greece and Finland, were affected directly by the financial crisis -although the timing varies slightly -, only some of the members of the currency union experienced another withdrawal of capital between 2010 and 2012 indicating the impact of the Euro Area crisis. These countries (Panel b in Figure  2 ) are Ireland, Portugal, Spain, Greece, Italy -and hence the so-called "crises countries" -as well as France and the Netherlands. Greece, for example, is less involved in the financial markets so that the turbulences in the years 2007/2008 were apparently less harmful. Moreover, the contraction of capital flows starting at the second quarter 2010 was much larger indicating Greece's application for EU assistance. In France the downgrading by Standard & Poor's and Moody's in 2012 has obviously influence foreign investors leading to another stop period after the financial crisis. In contrast, the other five countries in our sample (Panel a in Figure  2 ) were more resilient to the Euro Area crisis.
These results are in line with the hypothesis that in times of crisis, and in particular during the recent financial crisis, investors tend to become more risk-averse due to a higher level of uncertainty. In particular, country-specific risk factors seem to play a role as the examples of France and Greece show. Thus, investors revert to domestic investments that can be evaluated at lower costs due to a lower information asymmetry (Giannetti and Laeven 2011) . This increases the home bias of investments, i.e. the tendency to hold a large fraction of domestic assets in the investment portfolio. 11 However, another explanation for the increased home bias during the recent crisis could be changes in the portfolio structure in favour of domestic assets by monetary financial institutions due to deleveraging processes (Jochem and Volz 2011) . Though the recent crisis is also clearly visible when analysing portfolio investment and foreign direct investment flows separately, some differences in the pattern of capital flow episodes can be observed. 12 First of all, the identification approach reflects the fact that foreign direct investments were less affected by the crisis. For these kinds of flows the extent of contractions of flows is lower and some countries, like Germany, were not affected at all by huge decreases in capital inflows. In addition, in some countries even surges (huge increases in capital inflows) can be observed. In contrast, stop periods for portfolio investment flows were larger and more long-lasting.
Secondly, domestic and foreign investors did not behave as similar as in the case of total flows. In fact, the timing and length of periods are more different between inflows and outflows. In particular, domestic investors reduce foreign direct investment abroad more than foreign investors did in the EMU, while for portfolio flows it is the other way around. This result reflects the fact that EMU investors are more active in direct investments abroad while foreign investors invest more in portfolio investments in the EMU.
Uncertainty in the Euro Area
A high degree of uncertainty both concerning the future evolution of economic activity and the credibility of economic policy characterizes the recent crisis. The negative effects of higher economic uncertainty on real economic activity and inflation are well established in the literature (e.g. Bloom 2009 , Bredin and Fountas 2009 , Grier and Perry 2000 . In addition, Forbes and Warnock (2012) find that global risk is the primary driving factor of extreme capital flow episodes using a large set of countries.
However, it is argued by Shambaugh (2012) that the member countries of the Euro Area have been facing three crises that are interrelated: a banking crisis, a sovereign debt crisis and a growth crisis. Moreover, in each member country the importance of each of these crises is different. Besides the VIX, a volatility measure of the Chicago Board Options Exchange that is often used in the literature to account for global uncertainty, we therefore propose to include country-specific measures of uncertainty reflecting the concerns that came up in the Euro Area crisis.
To determine whether a specific kind of uncertainty, such as concerns regarding financial markets or inflation, or rather a broader measure of uncertainty is the best predictor of extreme capital flow episodes, we employ different variables measuring uncertainty in our empirical analysis. In general, there are two approaches used in the literature to construct uncertainty measures (Chua et al. 2010) : Survey-based measures and time series models. Survey-based measures are an indication of the heterogeneity of beliefs and provide direct measures of expectations of economic agents. Turning to times series models, volatility indices are often constructed using GARCH models, i.e. using heteroskedasticity in the error terms to model and predict the variance of a financial series (Engle 2001) . Besides financial time series, these models are also applied to other economic variables, such as those of economic activity or inflation (Bredin and Fountas 2009 ).
First, we use the economic sentiment indicator of the European Commission as a measure of confidence to analyze the effects of economic uncertainty. While both concepts, confidence and uncertainty, are strongly related, they differ to some extent. The notion of confidence is typically capturing the strength of the expectation that current and future economic developments will turn out to be. It is quite obvious that uncertainty about economic developments will affect confidence negatively. In addition, confidence also captures the emergence of relatively certain positive or negative economic prospects. Bumgarner and Prime (2000) show that capital flows to and from Hong Kong are affected by investor's confidence.
The economic sentiment indicator is a survey-based measure that includes both firms' and consumers' expectations about the future economic activity as well as their assessment of the current situation. 13 In particular, they are asked mostly qualitatively -besides others -about current and expected production/business activity, employment and orders as well as -in the case of consumers -about their current and expected financial situation, the general economic situation and planned savings/purchases (European Commission 2007). As the economic sentiment indicator is constructed by aggregating five sector confidence indicators (manufacturing industry, construction, retail, services and consumers), it provides a broad range of assessments on economic activity, and thus of the sentiment of different agents in the economy.
To capture uncertainty about economic policy we include the long-term government bond yield spreads compared to the United States of the countries analyzed. 14 These spreads reflect fiscal vulnerabilities of countries as well as general risk perceptions of investors (Barrios et al. 2009 ). Figure 3 shows that while spreads in the Euro Area were close to zero before 2008, financial markets have started to revalue the risk associated with members of the Euro Area in recent years, and hence the spreads for crises countries have increased dramatically. 13 For Ireland this indicator does not exist. 14 We use 10-years government bond yields provided by Eurostat and the Board of Governors of the Federal System for the calculation of the spreads. While most of the time the spreads are calculated vis-à-vis Germany, we use the government bond yields of the United States as a benchmark to include Germany in the analysis. Barrios et al. (2009) find that during periods of high risk aversion macroeconomic fundamentals, such as current account deficits, become more important as predictors of yield spreads. Obviously, investors distinguish stable countries from countries for which a deterioration in public finances is more likely. Indeed, during the recent crisis the yield spreads of those countries in the Euro Area that had poor macroeconomic fundamentals were highly sensible to new information on the national budget or on information about policy reforms regarding the fiscal situation. Therefore, this yield spread seems to be a reasonable proxy to measure uncertainty about economic policy, in particular related to the financial situation of economies.
In addition to these rather broad measures of uncertainty we apply a times series approach to construct specific uncertainty measures. In particular, we estimate country-specific GARCH models for industrial production and for consumer prices. It is therefore possible to test whether real and/or nominal uncertainty is able to predict extreme periods of capital flows after the launch of the Monetary Union.
Besides real and nominal uncertainty, risk factors resulting from the financial markets should be relevant for indicating extreme periods of capital flows. Especially in the recent crisis that had its origin in the global financial distress such factors seem to be necessary to account for in the analysis. Therefore, we expand the analysis by including a volatility index that is constructed by estimating a univariate GARCH model for the MSCI stock market indices of the selected countries to control for uncertainty related to national financial markets.
Of course, all these uncertainty measures might influence or even aggravate each other as for example uncertainty about economic policy is likely to affect confidence in economic activity. And indeed, calculating correlations between the uncertainty measures included we typically find positive correlation (Figure 4 ). 14 However, as the highest correlation is around 0.4 we are confident that this will not strongly influence our regression results. 
The Nexus between Uncertainty and Capital Flows

Empirical Approach
In order to analyse whether and what kind of uncertainty plays a role in the emergence of episodes of extreme capital flows, we employ a binary model. The outcome variable takes the value one, if an extreme capital flow episode is identified, and zero otherwise. In particular, we use a complementary log-log model that assumes an extreme value distribution of the outcome. This specification reflects the fact that the different extreme capital flow episodes only rarely emerged during the time span analysed. 15 We estimate this model for each kind of capital flow wave identified (stop, surge, flight, retrenchment) separately, including several standard economic variables as well as measures of uncertainty, and taking the complete period of the European Monetary Union (2000q1 to 2012q4) into account.
Besides the different uncertainty measures that are of our main interest and are presented in section 3 we include several variables found in the literature to explain the emergence of extreme capital flow periods. Such variables are often classified in the literature as push and pull factors (see for example Fratzscher 2011 , Forbes and Warnock 2012 , Mercado and Park 2011 . Push factors are external to countries, for instance global effects, while pull factors are country-specific factors. In order to consider global effects we include world GDP growth and the US interest rate as a measure of alternative investment opportunities. As domestic factors we include GDP growth in the respective country as well as the debt-to-GDP ratio to consider the financial situation of countries analysed. This factor has in all likelihood been very important during the recent crisis. And finally, we employ the real effective exchange rate as a measure of price competitiveness of the individual countries. 16 15 Estimating a usual logit model does not change the results. As the assumption of an extreme value distribution is more plausible to us than a logistic distribution we prefer using the complementary log-log model. 16 Detailed data description is presented in the Data Appendix. All variables are included with a lag of one to ensure that the explaining variables are not driven by large changes in capital flows. In addition, we include two dummy variables, one for the financial crisis, namely from the first quarter of 2008 to the last one of 2009, and the other to consider the debt crisis in the Euro Area (2010q1-2012q4).
Correlations between Uncertainty Measures
Results
Tables 1-4 present our estimation results. The various specifications differ in the kind of extreme capital flow episodes considered, both for total flows as well as for portfolio investment and foreign direct investment flows taken separately. The first three columns of the tables document the results of our baseline scenario. This specification includes push and pull factors, and hence variables that are found in the literature to be relevant in predicting episodes of extreme capital flows, as well as the dummy variables for the crises. Columns 4 to 6 include additionally global uncertainty indicated by the VIX. The next three columns display the results of our main interest. These specifications comprise country-specific uncertainty measures. And finally, the last three columns report the results of the specifications including country-specific uncertainty measures but restricted to the sample of crises countries. 17 Notes : * p<.1; ** p<.05; *** p<.01. Notes : * p<.1; ** p<.05; *** p<.01. First of all, throughout our specifications the results reveal a similar behaviour of foreign and domestic investors during the recent crises: while the included dummy variables for the great recession as well as for the Euro Area crisis are positively significant for stop and retrenchment periods (large decreases in capital inflows and outflows), they are either insignificant or have a negative sign for surge and flight periods (large increases in capital in-and outflows). Thus, the probability of withdrawing money from abroad was higher for both domestic and foreign investors during recent years. These findings confirm our results from the identification approach.
In addition, results from our baseline scenario show that push factors are quite important in predicting extreme periods of capital flows, while pull factors seem to be more relevant for investors when withdrawing money from abroad (stop and retrenchment). Thus, investors' decision to withdraw money from a certain country depends more on specific factors of that country, whereas the decision to invest is rather driven by the overall economic situation.
The inclusion of uncertainty measures seems to be especially important in indicating extreme periods of capital flows for foreign investors (stop and surge) as well as during times of crises. In contrast, for domestic investors increasing their activity abroad (flight) uncertainty is obviously not a relevant factor. These results are true for total flows. When considering portfolio investments and foreign direct investment flows separately the picture is mixed. For portfolio investments only the interest rate spread vis-à-vis the United States, a broader measure that reflects uncertainty about economic policy, is a quite good predictor for large changes. In contrast, for foreign direct investments not only broader measures but also uncertainty about real economic activity, inflation and the situation on the national financial markets seem to be important indicators. Moreover, country-specific uncertainty measures are good predictors for all kinds of extreme periods of capital flows with respect to foreign direct investments. In contrast, global uncertainty, measured by the VIX, is not important at all for predicting large changes in capital flows. 18
The fact that uncertainty measures are more relevant for indicating large changes in capital flows of foreign direct investments is sensible in that those investments are associated with higher sunk costs. Therefore investors have a closer look on country-specific factors, including uncertainty, than portfolio investors when deciding whether to withdraw from / invest in a certain investment or not.
The last three columns of Tables 1-4 present the results of restricting the analysis to the crisis countries of the Euro Area. First, for these countries it is also true that foreign and domestic investors were more likely to withdraw money from abroad during the recent crises, and that global uncertainty does not play any role. Concerning country-specific uncertainty measures it is interesting that they seem to be more important for domestic investors (retrenchment and flight), and especially for total and foreign direct investment flows. Obviously, EMU investors consider the situation in their home country quite intensively when being active on the international financial markets.
In sum, our results throughout the different specifications show that foreign and domestic investors withdraw money from abroad during times of crises while at the same time country-specific uncertainty measures become more relevant for indicating this behaviour. This makes sense, as in times of higher uncertainty investors become more risk adverse. They prefer domestic investments because costs are lower due to information asymmetry. Hence, they restructure their portfolios by decreasing their foreign engagement in favour of domestic investment. This is called the "Flight Home Effect" which means that the empirically well-established home bias of international capital allocation even tends to be amplified by economic shocks (Giannetti and Laeven 2012) . This home bias arises most likely due to an asymmetric distribution of information between domestic and foreign investors (Gordon and Bovenberg 1996) .
Summary and Conclusion
In this paper we analyse for the core countries of the Euro Area whether the emergence of extreme capital flow episodes are closely related to different types of country-specific uncertainty factors. In particular, in the recent financial crisis a high degree of uncertainty was a characterizing factor in the Euro Area countries. Therefore, not only global but country-specific uncertainty factors might be important to predict extreme capital flows.
We identify extreme capital flow episodes applying the standard approach of Calvo et al. (2004) to gross capital flows. For the recent crisis stop and retrenchment periods are identified. This result is confirmed by the estimation approach, as the dummy variables for the crises are positively significant for these two kinds of capital flow waves.
Apparently, foreign and domestic investors withdrew money from the international financial markets and preferred domestic investments during the crisis. Our estimation results show that one reason for this increased home bias could be the high degree of uncertainty as we find that country-specific uncertainty factors are especially important for indicating stop and retrenchment periods. Obviously, this high degree of uncertainty and a higher risk aversion of investors make domestic investments more interesting as information on domestic investments funds to be more precise.
Furthermore, global risk factors are not relevant at all. Apparently, during the recent crises not global factors but uncertainty, originating in the Euro Area countries was crucial for investors.
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In sum, our analysis has shown that a high degree of uncertainty about countryspecific economic prospects as well as about the course of economic policy is related to large changes in capital flows that might negatively influence economic activity. Therefore, one policy implication of these results could be a credible commitment to sound economic policy, in particular budgetary policies, and the implementation of structural reforms to ensure long-term economic growth prospects. This would probably help to strengthen confidence of investors in the countries of the Euro Area.
Data Appendix
All indicators of extreme capital flow episodes are constructed by using quarterly data from the Balance of Payments Statistics provided by the International
Monetary Fund following the BPM5 classification scheme.
For the purpose of this paper, all series on a monthly basis were transformed into quarterly series.
Debt to GDP is the ratio of total gross public debt to nominal GDP on a monthly basis made available by Eurostat. 
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